CONTROLLER INTERFACE WITH MENU SCHEDULE OVERRIDE 

Field of the Invention 

5 

The present invention relates generally to the field of programmable controllers 
for homes and/or buildings and their related grounds. More specifically, the present 
invention relates to simplified interfaces for such controllers having menu schedule 
override capabilities. 

10 

Background of the Invention 
Controllers are used on a wide variety of devices and systems for controlling 
various functions in homes and/or buildings and their related grounds. Some controllers 
have schedule programming that modifies device parameters such as set points as a 

15 function of date and/or time. Some such device or system controllers that utilize 
schedule programming for controlling various functions in homes and/or buildings and 
their related grounds include, for example, HVAC controllers, water heater controllers, 
water softener controllers, security system controllers, lawn sprinkler controllers, and 
lighting system controllers. 

20 HVAC controllers, for example, are often employed to monitor and, if necessary, 

control various environmental conditions within a home, office, or other enclosed space. 
Such devices are useful, for example, in regulating any number of environmental 
conditions within a particular space including, for example, temperature, humidity, 
venting, air quality, etc. The controller may include a microprocessor that interacts with 

25 other components in the HVAC system. For example, in many modem thermostats for 
use in the home, a controller unit equipped with temperature and humidity sensors may 
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be provided to interact with a heater, blower, flue vent, air compressor, humidifier and/or 
other components, to control the temperature and humidity levels at various locations 
within the home or office. A sensor located within the controller unit and/or one or more 
remote sensors may be employed to sense when the temperature and/or humidity (or 
5 other environmental conditions) reaches a certain threshold level, causing the controller 
unit to send a signal to activate or deactivate one or more component in the system. 

The controller may be equipped with an interface that allows the user to monitor 
and adjust the environmental conditions at one or more locations within the building. 
With more modern designs, the interface typically includes a liquid crystal display (LCD) 

10 panel inset within a housing that contains a microprocessor as well as other components 
of the controller. In some designs, the interface may permit the user to program the 
controller to activate on a certain schedule determined by the user. For example, the 
interface may include a menu routine that permits the user to change the temperature at 
one or more times during a particular day. Once the settings for that day have been 

15 programmed, the user can often repeat the process to change the settings for the 
remaining days. 

Many modern controller have the capability to temporarily override the normal 
programmed schedule. This may be useful when, for example, a user changes their 
schedule which deviates from the normal programmed schedule in the controller. For 
20 many controllers, a number of steps are often required to establish a one time temporary 
program override. In some cases, the interface is simply too cumbersome or complex to 
be conveniently used to program a temporary override. This often results in disabling the 
normal programmed schedule in favor of manually adjusting the controller. However, 
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when this occurs, the energy saving benefits of the programmable controller are not 
realized. Accordingly, there is an ongoing need in the art to decrease the time and 
complexity associated with temporarily modifying a schedule in a programmable 
controller. 

5 

Summary of the Invention 
Generally, the present invention pertains to simplified interfaces for controllers 
having schedule override capabilities. In one illustrative embodiment, a method of 
modifying a schedule for a controller having a user interface is provided. The illustrative 
10 method includes the step of: providing, simultaneously or sequentially, two or more 
schedule override choices to a user via the user interface; accepting one or more user 
responses to the two or more schedule override choices from the user via the user 
interface and modifying temporarily the schedule based on the user responses provided 
by the user interface. 

15 In another illustrative embodiment, the method includes the steps of: providing 

one or more schedule override menu choices to a user via the user interface; accepting 
one or more user responses to the one or more schedule override choices from the user 
via the user interface at a first time and temporarily modifying the schedule based on the 
user responses provided by the user interface at a second time, when the second time is 

20 later than the first time, in some cases, by a chosen time interval. 

In yet another illustrative embodiment, the method includes the steps of: 
providing one or more schedule comfort override menu choices to a user via the user 
interface; accepting a start time, end time and comfort temperature response to the one or 
more schedule comfort override choices from the user via the user interface at a first time 
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and modifying one or more of the schedule parameters based on the user responses 
provided by the user interface at a second time. The second time is later than the first 
time, in some cases, by a chosen time interval. 

In another illustrative embodiment, the method includes the steps of: providing 
5 one or more schedule energy saving override menu choices to a user via the user 
interface; accepting a start time, end time and energy saving temperature response to the 
one or more schedule comfort override choices from the user via the user interface at a 
first time and modifying one or more of the schedule parameters based on the user 
responses provided by the user interface at a second time. The second time is later than 

10 the first time, in some cases, by a chosen time interval. Controllers adapted to provide 
the above methods are also contemplated. 

The above summary of the present invention is not intended to describe each 
disclosed embodiment or every implementation of the present invention. The Figures, 
Detailed Description and Examples which follow more particularly exemplify these 

15 embodiments. 

Brief Description of the Drawings 
The invention may be more completely understood in consideration of the 
following detailed description of various embodiments of the invention in connection 
20 with the accompanying drawings, in which: 

Figure 1 is a flow diagram of an illustrative HVAC schedule override program; 
Figure 2 is a block diagram of the illustrative HVAC schedule override program 
shown in Figure 1; 
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Figure 3 is a flow diagram of another illustrative HVAC schedule override 
program; 

Figure 4 is a block diagram of the illustrative HVAC schedule override program 
shown in Figure 3 ; 

Figure 5 is a flow diagram of another illustrative HVAC schedule override 
program; 

Figure 6 is a flow diagram of another illustrative HVAC schedule override 
program; 

Figure 7 is a flow diagram of another illustrative HVAC schedule override 
program; 

Figures 8A-8D are schematic drawings of an illustrative HVAC interface showing 
an embodiment of the flow diagram of the illustrative HVAC schedule override program 
shown in Figure 7; 

Figures 9A-9C are schematic drawings of an illustrative HVAC interface showing 
an embodiment of the flow diagram of the illustrative HVAC schedule override program 
shown in Figure 7; 

Figure 10 is a schematic drawing showing an illustrative HVAC interface that 
includes a system off with auto return function; 

Figure 11 is a schematic drawing showing an illustrative HVAC interface that 
includes a circulate fan over-ride function; 

Figure 12 is a schematic drawing showing an illustrative HVAC interface that 
includes a ventilator over-ride function; 



Figure 13 is a schematic drawing showing an illustrative HVAC interface that 
includes open windows function; 

Figure 14 is a schematic drawing showing an illustrative HVAC interface that 
includes an energy savings set point control function; and 
5 Figure 15 is a schematic drawing showing another illustrative HVAC interface 

that includes an energy savings set point control function. 

While the invention is amenable to various modifications and alternative forms, 
specifics thereof have been shown by way of example in the drawings and will be 
described in detail. It should be understood, however, that the intention is not to limit the 
10 invention to the particular embodiments described. On the contrary, the intention is to 
cover all modifications, equivalents, and alternatives falling within the spirit and scope of 
the invention. 

Detailed Description of the Invention 

1 5 The following description should be read with reference to the drawings, in which 

like elements in different drawings are numbered in like fashion. The drawings, which 
are not necessarily to scale, depict selected embodiments and are not intended to limit the 
scope of the invention. Although examples of construction, dimensions, and materials 
are illustrated for the various elements, those skilled in the art will recognize that many of 

20 the examples provided have suitable alternatives that may be utilized. 

Generally, the present invention pertains to simplified interfaces for controllers 
having schedule override programming capabilities. These controllers can be used in a 
variety of systems such as, for example, HVAC systems, sprinkler systems, security 
systems, lighting systems, or any other suitable controllers. The Figures depict HVAC 



-6- 



controllers. While the present invention is not so limited, an appreciation of various 
aspects of the invention will be gained through a discussion of the examples provided 
below. 

Figure 1 is a flow diagram of an illustrative HVAC schedule override program 
5 100. The flow diagram starts at a normal thermostat operation block 110, although this 
not required in all embodiments. For the illustrative embodiment, when operating in 
normal thermostat operation block 110, a programmed thermostat schedule may be 
followed to regulate environmental conditions of the area where, for example, a 
temperature sensor is located. The programmed schedule can activate the controller to 

10 send one or more control signals to HVAC equipment on a certain schedule, many times 
determined by the user. The interface may include a menu routine that permits the user 
to program the schedule which may then change the temperature and/or other parameter 
at one or more times during a particular day, such as a temperature setting for a "wake" 
time interval, followed by a "leave" time interval, followed by a "return" time interval 

15 and/or followed by a "sleep" time interval. In some embodiments, the user can program 
a start time and a heat and/or cool temperature set point for each desired time interval. 

Schedule override menu block 125 provides one or more schedule override menu 
choices to a user via the user interface. The user interface can accept one or more 
responses at block 130 to the one or more schedule override menu choices from the user 

20 via the user interface to temporarily modify a preexisting schedule at block 135. One or 
more schedule parameters 140, 145, 150 may be temporarily modified based on the user 
responses provided by the user interface. Once the temporary schedule override time 
interval ends, the controller can return to the normal operation block 110. 
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Schedule override menu block 125 can provide one, two, three, four, five, six, 
seven, eight, nine, or ten or more menu choices from which a user can chose. In some 
embodiments, these menu choices can also solicit information from the user regarding the 
parameters of the desired schedule override condition such as, for example, the starting 
5 time of the override schedule, the ending time and/or duration of the override schedule 
and/or the desired temperature of the override schedule. The schedule override menu 
choices block 125 can include choices that are natural language questions, some of which 
may be phrases with one, two, three, four, five, six, or seven or more words. In some 
cases, schedule override menu choices block 125 can provide choices such as, for 

10 example, "Come Home Late," "Come Home Early," "Get Up Early," "Stay Home," On 
Vacation," "Stay Up Late," and/or any other suitable menu choice, as desired. The menu 
choices can be provided to the user as soft buttons (e.g. variable function, software 
configured) and/or hard buttons on the controller and/or user interface, and/or a touch 
screen interface may be provided, as desired. The override choices can be provided to 

1 5 the user in either a simultaneous or sequential manner. 

Once the user chooses an override choice from the schedule override menu, the 
program can cause an appropriate temporary schedule override. For instance, using the 
predefined schedule structure described above (wake, leave, return, sleep), if the user 
chooses "Get Up Early" the program can request a start time from the user, and either 

20 apply the "wake" temperature setting or request a temperature setting from the user. 
Accordingly, the program can either apply an end time that corresponds to the next 
sequential time a temperature changes (i.e., "leave" time) according to the normal 
operating schedule, as described above, or request an end time and/or duration from the 
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user. Once the next sequential temperature change occurs according to the normal 
operating schedule, or according to an end time or duration entered by the user, the 
controller may return to the normal operating schedule. Using such an approach, a user 
can quickly and easily modify the normal thermostat operating schedule to accommodate 
5 one or more temporary interruptions or overrides in the normal thermostat operating 
schedule. 

Figure 2 is a block diagram of the illustrative HVAC controller that is adapted to 
include the schedule override method shown in Figure 1. Controller 200 can include a 
control module 210, that in some embodiments, that can be a microprocessor or the like. 

10 The control module 210 communicates with a user interface 220, and includes a schedule 
override menu generator 225, a response acceptor 240, a temporary override schedule 
245 and a programmable schedule 250. The control module 210 can generate a control 
signal 260 to a device (not shown), such as an HVAC system or device as desired. 

The schedule override menu generator 225 can provide temporary schedule 

1 5 override choices, as described above, to the user interface 220. The interface 220 can be 
any form of user interface such as, for example, a physical interface including an LCD 
screen with selection buttons, a touchscreen, an aural interface including a speaker and 
microphone or both, or any other suitable user interface. A user can activate the schedule 
override menu generator 225 by a suitable selection mechanism, such as by pressing a 

20 schedule button on a touchscreen of the user interface 220. In response to the schedule 
override choices, the user can enter a user response into the user interface 220. The 
response acceptor 240 accepts the user response and provides an indication of the 
response to the temporary override schedule 245 which communicates with the 
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programmable schedule 250. In the illustrative embodiment, the programmable schedule 
250 has a number of time and temperature set points previously defined. The temporary 
override schedule overrides the programmable schedule 250 for an appropriate time 
period, such as one identified by the user response, or until the schedule 250 signals a 
5 temperature change based on the normal operating schedule. A control signal 260 is 
generated by the control module 210 based on the temporary override schedule 245. 

Figure 3 is a flow diagram of another illustrative HVAC schedule override 
program 300. The flow diagram starts at a normal thermostat operation block 310, 
although this is not required in all embodiments. 

10 In the illustrative embodiment, when operating in the normal thermostat operation 

block 310, a programmed thermostat schedule may be followed to regulate environmental 
conditions of the area where, for example, a temperature sensor is located. The 
programmed schedule can activate the controller to send one or more control signals to 
HVAC equipment on a certain schedule, many times determined by the user. The 

15 interface may include a menu routine that permits the user to program the schedule, 
which may then change the temperature and/or other parameter at one or more times 
during a particular day, such as a temperature setting for a "wake" time interval, a 
"leave" time interval, a "return" time interval and/or a "sleep" time interval. In the 
illustrative embodiment, the user can program a start time and a heat and/or cool 

20 temperature for each desired time interval. 

Schedule override menu block 325 provides one or more schedule override menu 
choices to a user via the user interface. The user interface can accept one or more 
responses at block 330 to the one or more schedule override menu choices from the user 
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at a first time via the user interface to temporarily modify a preexisting schedule at block 
335 at a second time that is later than the first time, as indicated by time interval block 
333. At the second later time, the schedule is modified based on the user responses 
provided by the user interface at the earlier first time. In the illustrative embodiment, 
5 once the temporary schedule override expires, the controller returns to the normal 
operation block 310. 

Schedule override menu block 325 can provide one, two, three, four, five, six, 
seven, eight, nine, or ten or more menu choices from which a user can chose. In some 
embodiments, these menu choices can also solicit information from the user regarding the 

10 parameters of the desired schedule override condition such as, for example, the starting 
time of the override schedule, the ending time or duration of the override schedule, and/or 
the desired temperature of the override schedule. The schedule override menu choices 
block 325 can include choices that are natural language questions, some of which may be 
phrases which can include one, two, three, four, five, six, seven or more words. In some 

15 cases, schedule override menu choices block 325 can provide menu choices such as, for 
example, "Come Home Late," "Come Home Early," "Get Up Early," "Stay Home," "On 
Vacation," "Stay Up Late," and/or any other suitable menu choice, depending on the 
application. 

The chosen time interval 333 can be, for example, at least 10 minutes, at least 30 
20 minutes, at least 1 hour, at least 4 hours, at least 24 hours, or any other time interval, as 
desired. 

The time interval can be determined by the schedule override program based on 
the schedule override menu choice selected by the user. For instance, using the 
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predefined schedule structure described above (wake, leave, return, sleep), the user may 
choose and the controller may accept a schedule override menu choice of "Stay Up Late" 
at 7:00 a.m. The program can request an end time or duration from the user, and either 
apply the normal operating schedule "return" temperature setting or request a temperature 
5 setting from the user to be applied until the end time provided by the user. If the user 
entered an end time of 11:00 p.m. versus a normal operating "return" end time of, for 
example, 9:00 p.m., then at 11:00 p.m. the controller may apply the normal operating 
"sleep" temperature set point and resume normal thermostat operation. In this example, 
the user provided the override input at 7:00 a.m., and the modified the normal operating 

10 schedule is temporarily overridden 14 hours later when the normal operating schedule is 
scheduled to change to the "sleep" temperature control signal at 9:00 p.m. Instead the 
controller continued to send a "return" temperature signal until 11:00 p.m. The 
controller may then return to normal thermostat operation in accordance to the normal 
operating schedule at 1 1 :00 p.m. 

15 Thus, a user can quickly and easily modify the normal thermostat operating 

schedule to accommodate interruption in the normal thermostat operating schedule 
without disabling the normal thermostat schedule or completely reprogramming the 
controller before the thermostat interruption. Thus, the user can schedule a one or more 
interruptions in the normal thermostat operating schedule that will modify the normal 

20 thermostat operating schedule at a future time and then return the operating schedule to 
its normal operating schedule. 

Figure 4 is a block diagram of the illustrative HVAC controller that is adapted to 
include the schedule override method shown in Figure 3. Controller 400 can include a 
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control module 410 that, in some cases, can be a microprocessor or the like. The control 
module 410 can communicate with a user interface 420, and includes a schedule override 
menu generator 425, a response acceptor 440, a timer 443, a temporary override schedule 
445 and a programmable schedule 450. The control module 410 can generate a control 
5 signal 460 to a device (not shown), such as an HVAC system or device. 

The schedule override menu generator 425 can provide temporary schedule 
override choices, as described above, to the user interface 420. The interface 420 can be 
any form of user interface such as, for example, a physical interface including a LCD 
with selection buttons, a touchscreen, an aural interface including a speaker and 

1 0 microphone or both or any other suitable user interface. A user can activate the schedule 
override menu generator 425 by any suitable selection mechanism, such as by pressing a 
schedule button on a touchscreen of the user interface 420. In response to the schedule 
override choices, the user can enter a user response into the user interface 420. The 
response acceptor 440 accepts the user response and provides an indication of the 

15 response to the timer 443, which communicates with the temporary override schedule 
445 which communicates with the programmable schedule 450. In the illustrative 
embodiment, the programmable schedule 450 has a number of time and temperature set 
points previously defined. The temporary override schedule overrides the programmable 
schedule 450 following a time interval monitored by the timer 443 and for the time 

20 period identified by the user response to the schedule override menu generator or until the 
schedule 450 signals a temperature change based on the normal operating schedule. A 
control signal 460 is generated by the control module 410 based on the temporary 
override schedule 445. 
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Figure 5 is a flow diagram of another illustrative HVAC schedule override 
program 500. The flow diagram starts at a normal thermostat operation block 510, but 
this is not required in all embodiments. In the illustrative embodiment, when operated in 
the normal thermostat operation block 510, a programmed thermostat schedule may be 
5 followed to regulate environmental conditions of the area where, for example, a 
temperature sensor is located. The programmed schedule can activate the controller to 
send one or more control signals to HVAC equipment on a certain schedule, many times 
determined by the user. The interface may include a menu routine that permits the user 
to program the schedule, which may then change the temperature at one or more times 

10 during a particular day, such as a temperature setting for a "wake" time interval, a 
"leave" time interval, a "return" time interval and/or a "sleep" time interval. In the 
illustrative embodiment, the user can program a start time and a heat and/or cool 
temperature for each desired time interval. 

Schedule comfort override menu block 525 provides one or more schedule 

15 comfort override menu choices to a user via the user interface. The user interface can 
accept one or more responses at block 530 to the one or more schedule comfort override 
menu choices from the user at a first time via the user interface to temporarily modify a 
preexisting schedule at block 535 at a second time that is later than the first time as 
indicated by time interval block 533. At the second later time, and as shown at block 

20 535, one or more schedule parameters 540, 545, 550 are modified or overridden based on 
the user responses accepted by user response block 530 at the first earlier time. In the 
illustrative embodiment, once the temporary schedule override time interval expires, the 
controller returns to the normal operation block 510. 
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Schedule comfort override menu block 525 can provide one, two, three, four, five, 
six, seven, eight, nine, or ten or more menu choices from which a user can chose. In 
some embodiments, these menu choices can also solicit information from the user 
regarding the parameters of the desired schedule override condition such as, for example, 
5 the starting time of the override schedule, the ending time or duration of the override 
schedule and/or the desired temperature of the override schedule. The schedule comfort 
override menu choices block 525 can include choices that are natural language questions, 
some of which may be phrases that can include one, two, three, four, five, six, seven or 
more words. In some cases, schedule comfort override menu choices block 525 can 
10 provide menu choices such as, "Come Home Early," "Get Up Early," "Stay Home," 
"Stay Up Late," and/or any other menu choices as desired These schedule comfort 
override choices generally override an energy savings temperature setting in a normal 
thermostat schedule. 

The chosen time interval 533 can be, for example, at least 10 minutes, at least 30 
15 minutes, at least 1 hour, at least 4 hours, at least 24 hours, or any other time interval as 
desired. 

The time interval can be determined by the schedule override program based on 
the schedule override menu choice selected by the user. For instance, using the 
predefined schedule structure described above (wake, leave, return, sleep) the user may 
20 choose and the controller may accept a schedule override menu choice of "Stay Home" at 
7:00 p.m., the night before the user plans on staying home for the following day. The 
program can override the normal operating "leave" energy savings thermostat 
temperature of the following day, and apply the normal operating schedule "wake" 
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temperature setting, or request a temperature setting from the user to be applied until the 
next normal operating temperature change occurs following the normal "leave" energy 
savings thermostat temperature such as a "return" temperature at a normal operating time 
of, for example, 5:00 p.m., If the normal operating "leave" start time is, for example, 
5 7:00 a.m., then at 7:00 a.m., the controller may apply the entered override temperature or 
the normal operating "wake" temperature and resume normal thermostat operation 
following the expiration of the normal operating "leave" time. In this example, the 
interface accept the user override response at 7:00 p.m., the previous night, and modifies 
the normal operating schedule a time interval of 12 hours later overriding the normal 
10 operating schedule from sending a "leave" temperature control signal at 7:00 a.m. 
Instead, the controller continues to send a "wake" temperature (or other entered 
temperature) signal until the 5:00 p.m., "return" normal thermostat operation. The 
controller may then return to the normal thermostat operation in accordance to the normal 
operating schedule. 

15 Thus, a user can quickly and easily modify the normal thermostat operating 

schedule to accommodate an interruption in the normal thermostat operating schedule 
without disabling the normal thermostat schedule or completely reprogramming the 
controller before the thermostat interruption and again reprogramming the controller after 
the interruption. Thus, the user can schedule one or more interruptions in the normal 

20 thermostat operating schedule that will modify the normal thermostat operating schedule 
at a future time and then return the operating schedule to its normal operating schedule. 

Figure 6 is a flow diagram of an illustrative HVAC schedule override program 
600. The flow diagram starts at a normal thermostat operation block 610, but this is not 
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required in all embodiments. In the illustrative embodiment, when operated in the 
normal thermostat operation block 610, a programmed thermostat schedule may be 
followed to regulate environmental conditions of the area where, for example, a 
temperature sensor is located. The programmed schedule can activate the controller to 
5 send one or more control signals to HVAC equipment on a certain schedule, many times 
determined by the user. The interface may include a menu routine that permits the user 
to program the schedule, which may then change the temperature at one or more times 
during a particular day, such as a temperature setting for a "wake" time interval, a 
"leave" time interval, a "return" time interval and/or a "sleep" time interval. In the 

10 illustrative embodiment, the user can program a start time and a heat and/or cool 
temperature for each desired time interval. 

Schedule energy savings override menu block 625 provides one or more schedule 
energy savings override menu choices to a user via the user interface. The user interface 
can accept one or more responses at block 630 to the one or more schedule energy 

15 savings override menu choices from the user at a first time via the user interface to 
temporarily modify a preexisting schedule at block 635 at a second time that is later than 
the first time as indicated by time interval block 633. At the second later time, and as 
shown at block 635, one or more schedule parameters 640, 645, 650 are modified or 
overridden based on the user responses accepted by user response block 630 at the first 

20 earlier time. In the illustrative embodiment, once the temporary schedule override time 
interval expires, the controller returns to the normal operation block 610. 

Schedule energy savings override menu block 625 can provide one, two, three, 
four, five, six, seven, eight, nine, or ten or more menu choices from which a user can 
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chose. In some embodiments, these menu choices can also solicit information from the 
user regarding the parameters of the desired schedule override condition such as, for 
example, the starting time of the override schedule, the ending time or duration of the 
override schedule and/or the desired temperature of the override schedule. The schedule 
5 energy savings override menu choices block 625 can include choices that are natural 
language questions, some of which are phrases that can include one, two, three, four, five, 
six, seven or more words. In some cases, schedule energy savings override menu choices 
block 625 can provide menu choices such as, "On Vacation," "Come Home Late," or any 
other suitable menu choice, as desired. These schedule energy savings override choices 
10 generally override an energy saving temperature setting in a normal thermostat schedule. 

The chosen time interval 633 can be for example, at least 10 minutes, at least 30 
minutes, at least 1 hour, at least 4 hours, at least 24 hours, or any other time interval, as 
desired. 

The time interval can be determined by the schedule override program based on 
15 the schedule override menu choice selected by the user. For instance, using the 
predefined schedule structure described above (wake, leave, return, sleep) the user may 
choose and the controller may accept a schedule override menu choice of "On Vacation" 
at 7:00 p.m., the night before the user plans on leaving home for example, on a two day 
vacation starting at 6:00 a.m., the following morning. The program can override the 
20 normal operating thermostat temperature of the following day, and apply the normal 
operating schedule "leave" temperature setting, or request an energy savings temperature 
setting from the user to be applied from the vacation start time until the expiration of the 
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end time provided by the user. At the expiration of the end time, the thermostat 
controller returns to the normal operating schedule. 

If the entered vacation start time is, for example, 6:00 a.m., then at 6:00 a.m., the 
controller applies the entered override energy savings temperature or the normal 
5 operating "leave" temperature until the expiation of the end time provided by the user. 
In this example, the interface accepts the user override response at 7:00 p.m. the previous 
night, and modifies the normal operating schedule 1 1 hours later, overriding the normal 
operating schedule from sending a "leave" temperature control signal at 6:00 a.m. 
Instead, the controller continues to send a "leave" temperature or other entered 
10 temperature signal until the end time, two days later. The controller may then return to 
the normal thermostat operation in accordance to the normal operating schedule. 

Thus, a user can quickly and easily modify the normal thermostat operating 
schedule to accommodate one or more interruptions in the normal thermostat operating 
schedule without disabling the normal thermostat schedule or completely reprogramming 
1 5 the controller before the thermostat interruption and again reprogramming the controller 
after the interruption. Thus, the user can schedule one or more interruptions in the 
normal thermostat operating schedule that will modify the normal thermostat operating 
schedule at a future time and then return the operating schedule to its normal operating 
schedule. 

20 Figure 7 is a flow diagram of yet another illustrative HVAC schedule override 

program 700. The flow diagram starts at a normal thermostat operation block 710, but 
this is not required in all embodiments. The schedule override program 700 can be 
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initiated by pressing a program initiation button or key such as, for example a "Quick 
Mod" or "Quick Modification" button on a user interface. 

The program can begin by providing a menu listing of schedule override choices 
such as, "Come Home Late" block 721, "Come Home Early" block 722, "Get Up Early" 
5 block 723, "Stay Home" block 724, "On Vacation" block 726, and "Stay Up Late" block 
727. If the user chooses one of blocks 722, 723, 724, or 727, then the program can 
request a comfort override start time, end time or duration, and/or comfort override 
temperature, as shown at block 741. If the user chooses one of blocks 721 or 726, then 
the illustrative program can request an energy savings override start time, end time or 

10 duration, and/or energy savings override temperature, as shown at block 742. If the user 
does not choose a menu override choice, the user can select a "Done" button or key at 
block 728 and return to normal thermostat operation block 710. 

Once the user has entered a comfort override start time, end time or duration, 
and/or comfort override temperature via block 741 or an energy saving override start 

1 5 time, end time, and/or energy saving override temperature via block 742, the thermostat 
can operate according to the entered comfort override parameters block 736 or the energy 
savings override parameters block 737. Once either the comfort override is complete at 
block 738 or the energy savings override is complete at block 739, then the thermostat 
may return to normal operation at block 710. 

20 Figures 8A-D are schematic drawings of an illustrative HVAC controller interface 

800 showing an embodiment of the flow diagram of the method shown in Figure 7. The 
schematic screen shots are taken in sequential order based on the user selections shown in 
each screen shot. At Figure 8A, the interface 800 indicates that the controller is 



-20- 



following a "NORMAL SCHEDULE" at 802. A user 810 selects a "Quick Mod" button 
810 located on the interface 800 starting the schedule override program. 

At Figure 8B and in the illustrative embodiment, the program provides the user 
810, via the interface 800, a menu listing of schedule override menu choices 820. The 
5 user 810 is shown selecting the "RETURN LATE" response 830. 

At Figure 8C, the program asks the user 810, via the interface 800, to enter 
schedule override return late time 840. The user 810 is shown entering a time of 9:30. In 
other embodiments, the program can ask for a time duration. This illustrative interface 
800 also displays the normal return time of 4:00. 
10 At Figure 8D, the program displays via the interface 810 that the program is 

following a "HOME LATE SCHEDULE" 860. 

Figures 9A-C are schematic drawings of an illustrative HVAC interface 900 
showing another illustrative embodiment of the flow diagram of the method shown in 
Figure 7. The schematic screen shots are taken in sequential order based on the user 
15 selections shown in each screen shot. At Figure 9A, the interface 900 indicates that the 
controller is following a "NORMAL SCHEDULE" at 902. A user 910 selects a "Quick 
Mod" 910 button located on the interface 900 to beginning the schedule override 
program. 

At Figure 9B, the program provides the user 910, via the interface 900, a menu 
20 listing of schedule override menu choices 920. The user 810 is shown selecting the 
"STAY HOME" response 930. This selection can override an energy savings 
temperature set point and maintain a comfort temperature set point during a period of 
time normally dedicated to an energy savings temperature set point. For example, the 
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"leave" set point of the normal schedule can be skipped. After expiration of the "leave" 
time period of the normal operating schedule, the controller can return the controller back 
to a normal schedule. At Figure 9C, the program displays via the interface 910 that the 
program is following a "STAY HOME SCHEDULE" 960. 
5 Figure 10 is a schematic drawing showing an illustrative HVAC interface that 

includes a system off with auto return function. Some days, a user may believe that heat 
and/or air conditioning may not be required. On such days, the users can simply turn the 
HVAC system "off. However, it may be desirable to provide an automatic backup, with 
a wider control dead band, that would automatically return the HVAC system to the 

10 programmed schedule, or some other predetermined schedule or set point, in the event 
the inside temperature of the inside space swings beyond the wider dead band. This may 
be referred to as a system off with auto return mode. This may help prevent the 
temperature in the inside space from becoming overly uncomfortable. Also, when 
enabled, the user may not have to remember to turn the system back "on". 

15 The wider dead band and/or set point(s) may be preset, or user definable. For 

example, and in the illustrative HVAC interface shown in Figure 10, the HVAC interface 
1000 may request a temperature offset 1002. In the illustrative embodiment, the 
temperature offset 1002 is expressed as an offset from the set point of the programmed 
schedule, and may correspond to the wider dead band or set point(s) of the system off 

20 with auto return mode. It is recognized that the temperature offset 1002 may be 
expressed as an offset from any fixed or variable value, as desired. Alternatively, rather 
than expressing a temperature offset as shown at 1002, and in some cases, the HVAC 
interface 1000 may request an absolute temperature value or values. 



-22- 



In the illustrative HVAC interface 1000, if the temperature of the inside space 
exceeds (or falls below) the set point of the programmed schedule by an amount greater 
than the temperature offset 1002, the HVAC system turns back on. In some cases, the 
HVAC system may maintains the temperature of the inside space at the offset 
5 temperature or some other preset temperature. In other cases, the HVAC system may 
return to a programmed schedule. 

In some embodiments, the HVAC interface may also request how long the system 
should remain in the system off with auto return mode, as shown at 1004. In Figure 10, a 
time period of three hours has been selected. In this example, after three hours, the 

10 HVAC system exits the system off with auto return mode and returns to a preset 
temperature or a programmed schedule, as desired. In some cases, if during the three 
hour period the temperature of the inside space exceeds (or falls below) the set point of 
the programmed schedule by an amount greater than the temperature offset 1002, the 
HVAC system may return to the programmed schedule, as mentioned above. 

15 Figure 11 is a schematic drawing showing an illustrative HVAC interface that 

includes a circulate fan over-ride function. Under some conditions, it may be desirable to 
over-ride the normal programmed fan control by turning the fan on continuously, 
artificially increasing the duty cycle of the fan, or otherwise causing increased (or 
decreased) fan circulation in the inside space. In one illustrative embodiment, and as 

20 shown in Figure 11, the illustrative HVAC interface 1010 may request a time period for 
how long the fan over-ride function should be maintained. The user may input a time 
period, such as 4 hours as shown at 1012. After the time period expires, the system may 
return to the normal programmed schedule, if desired. This may allow a user to 
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increase/decrease fan circulation in an inside space for a period of time. Also, the user 
may not have to remember to return the fan circulation to the normal programmed 
schedule later. 

Figure 12 is a schematic drawing showing an illustrative HVAC interface that 
5 includes a ventilator over-ride function. Under some conditions, it may be desirable to 
over-ride the normal programmed ventilator operation by, for example, turning on or off 
a ventilator (or energy recovery ventilator "ERV), change the speed at which the 
ventilator or ERV operates for a period of time, artificially increasing/decreasing the duty 
cycle of the ventilator or ERV, or otherwise temporarily changing the ventilation in the 

10 inside space. In one illustrative embodiment, and as shown in Figure 12, the illustrative 
HVAC interface 1014 may request a time period for how long the ventilator over-ride 
function should be maintained. The user may input a time period, such as 4 hours as 
shown at 1016. In the illustrative example, the user may also input a ventilator speed, 
such as a high speed as shown at 1018. After the time period expires, the system may 

15 return to the normal programmed ventilator schedule, if desired. This may allow a user 
to increase/decrease ventilation in an inside space for a period of time. Also, the user 
may not have to remember to return the ventilation to the normal programmed schedule 
later. 

Figure 13 is a schematic drawing showing an illustrative HVAC interface 1020 
20 that includes an open windows function. In this illustrative embodiment, the open 
windows function may allow the user to temporarily suspend some or all of the HVAC 
system operations when the windows are open. For example, when the windows are 
open, it may be desirable to turn off the heat, air conditioning, and humidifier functions 
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of the HVAC system. In some cases, it may be desirable to turn on or alter other 
functions of the HVAC system, such as turning on the fan to help circulate and filter the 
air. 

Referring to Figure 13, and in the illustrative embodiment, a windows opened 
button 1022 may be selected by a user when the windows are opened. This may 
temporarily suspend some or all of the HVAC system operations, and in some cases may 
activate or alter others (e.g. fan circulate). In the illustrative embodiment, a designation 
such as "SYSTEM IN WINDOWS OPEN MODE" 1024 may be displayed on the HVAC 
interface 1020 to notify the user that the HVAC system is in the windows open mode. 
When the user closes the windows, the user may select the closed window button 1026, 
which in some embodiments, returns the HVAC system to its normal programmed 
schedule. In some cases, detectors or the like may be provided to automatically detect 
when the windows are opened and/or closed. When so provided, the open windows 
mode may be automatically entered and exited, depending on the current state of the 
windows. 

In some embodiments, a close window alarm 1028 may be provided. The close 
window alarm may be, for example, an icon displayed on the HVAC interface 1020, an 
audible alarm (e.g. three beeps at predetermined intervals) and/or any other suitable 
alarm. The close window alarm 1028 may be activated when, for example: the inside 
temperature drifts beyond an open window temperature set point - which may be preset 
or programmed similar to the wider dead band or set point(s) shown in Figure 10 above - 
the inside humidity drifts beyond an open window humidity set point (which also may be 
preset or user definable); the inside air quality (e.g. dust, pollen, gas, etc.) falls outside of 
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an open window air quality range; the barometric pressure drops significantly - which 
may indicate pending rain; and/or when any other suitable event occurs or is predicted to 
occur. The alarm may provide an indication to the user that it may be desirable to close 
the windows. In some cases, the alarm may be disabled and/or enabled, depending on the 
user's preferences. 

Figure 14 is a schematic drawing showing an illustrative HVAC interface that 
includes an energy savings set point control function. On very hot or very cold days, a 
user may be willing to sacrifice some comfort for increased energy savings. For 
example, if the outside temp rises above 80 degrees (preset or user definable) or drops 
below 15 degrees (preset or user definable), an energy saving mode may be entered 
(automatically or manually) that allows the current temperature set point of the inside 
space to move by up to 6 degrees (preset or user definable) to provide increased energy 
savings. In some cases, the amount that the HVAC system control actually allows the set 
point to move may be dependent on the difference between the outside temperature and 
the defined energy savings range. For example, and continuing with the above example, 
if the outside temperature is 82 degrees, the HVAC system control may only allow the set 
point to move one degree. However, it the outside temperature is 95 degrees, the HVAC 
system control may allow the set point to move the maximum of 6 degrees. 

The illustrative HVAC interface 1040 shown in Figure 14 allows a user to enter 
an outside temperature value 1042 that, if exceeded, causes the HVAC system (e.g. 
controlling the air conditioning system) to enter the energy savings mode described 
above. The illustrative HVAC interface 1040 also allows a user to enter an outside 
temperature value 1044 that, if the outside temperature falls below the specified value, 
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causes the HVAC system (e.g. controlling the heating system) to enter the energy savings 
mode. The illustrative HVAC interface 1040 also allows a user to enter an allowed set 
point drift 1046, which in this case is set at 6 degrees. 

Rather than sensing the outside air temperature, particularly when no outside air 
temperature sensor is available, it may be desirable to detect when the energy savings 
mode should be entered by monitoring the HVAC duty cycle. For example, as the 
temperature of the outside air rises in the summer, the duty cycle of the air conditioner 
will tend to rise. Likewise, as the temperature of the outside air decreases in the winter, 
the duty cycle of the heater will tend to increase. 

As shown in Figure 15, an HVAC interface 1050 may be provided to request a 
duty cycle rate 1052 that, if exceeded, causes the HVAC controller to enter the energy 
saving mode. For example, if the duty cycle of the HVAC system exceeds 90 percent 
(preset or user definable) of a maximum (or other defined) duty cycle rate, the energy 
saving mode can be entered which then allows the current temperature set point for the 
inside space to move by up a maximum of 6 degrees (preset or user definable) to provide 
increased energy savings, as described above. 

Like above, the amount that the HVAC system control actually allows the set 
point to move may be dependent on the difference between the sensed duty cycle of the 
HVAC system and the maximum (or other defined) duty cycle rate. For example, and 
continuing with the above example, if the sensed duty cycle rate is 92 percent of the 
maximum (or other defined) duty cycle rate, the HVAC system control may only allow 
the set point of the inside space to move one degree. However, if the sensed duty cycle 
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rate is 98 percent of the maximum (or other defined) duty cycle rate, the HVAC system 
control may allow the set point of the inside space to move the maximum 6 degrees. 

The present invention should not be considered limited to the particular examples 
described above, but rather should be understood to cover all aspects of the invention as 
fairly set out in the attached claims. Various modifications, equivalent processes, as well 
as numerous structures to which the present invention can be applicable will be readily 
apparent to those of skill in the art to which the present invention is directed upon review 
of the instant specification. 
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